Role of the lysine-rich cluster of the C2 domain in the phosphatidylserine-dependent activation of PKCalpha.
The C2 domain of PKCalpha is a Ca(2+)-dependent membrane-targeting module involved in the plasma membrane localization of the enzyme. Recent findings have shown an additional area located in the beta3-beta4 strands, named the lysine-rich cluster, which has been demonstrated to be involved in the PtdIns(4,5)P(2)-dependent activation of the enzyme. Nevertheless, whether other anionic phospholipids can bind to this region and contribute to the regulation of the enzyme's function is not clear. To study other possible roles for this cluster, we generated double and triple mutants that substituted the lysine by alanine residues, and studied their binding and activation properties in a Ca(2+)/phosphatidylserine-dependent manner and compared them with the wild-type protein. It was found that some of the mutants exerted a constitutive activation independently of membrane binding. Furthermore, the constructs were fused to green fluorescent protein and were expressed in fibroblast cells. It was shown that none of the mutants was able to translocate to the plasma membrane, even in saturating conditions of Ca(2+) and diacylglycerol, suggesting that the interactions performed by this lysine-rich cluster are a key event in the subcellular localization of PKCalpha. Taken together, the results obtained showed that these lysine residues might be involved in two functions: one to establish an intramolecular interaction that keeps the enzyme in an inactive conformation; and the second, once the enzyme has been partially activated, to establish further interactions with diacylglycerol and/or acidic phospholipids, leading to the full activation of PKCalpha.